MRI features of some uncommon causes of painful knee  by Matrawy, Khaled Aly et al.
Alexandria Journal of Medicine (2014) 50, 149–157Alexandria University Faculty of Medicine
Alexandria Journal of Medicine
www.sciencedirect.comMRI features of some uncommon causes
of painful knee* Corresponding author. Tel.: +20 1223377159; fax: +20 32466656.
E-mail address: kmatrawy@gmail.com (K.A. Matrawy).
This work was not presented anywhere.
Peer review under responsibility of Alexandria University Faculty of
Medicine.
Production and hosting by Elsevier
2090-5068 ª 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.ajme.2014.01.004Khaled Aly Matrawy a,*, Abdel Aziz El-Nekeidy b, Akram Al-Dawody ca Department of Radiodiagnosis, Medical Research Institute, Alexandria University, Egypt
b Department of Radiodiagnosis, Faculty of Medicine, Alexandria University, Egypt
c Department of Orthopedic Surgery, Alexandria University Hospital, EgyptReceived 30 November 2013; accepted 18 January 2014
Available online 20 February 2014KEYWORDS
Supra-patellar fat-pad;
Infra-patellar fat-pad;
Flabella syndrome;
Synostosis;
Bipartite patellaAbstract Aim of the work: The purpose of this study is to describe the MRI features of some
uncommon causes of knee pain.
Materials and methods: This is a retrospective study. We reviewed our database including the last
1000 knee MRI examinations done within the period from January 2012 till June 2013. This revi-
sion revealed 12 cases with reported variable uncommon diagnoses explaining knee pain.
Unenhanced MRI of the knee was performed and included sagittal T1, T2, T2* and proton density
fat suppression (PDFS), axial T2 and coronal PDFS. Some cases had complementary CT assess-
ment.
Results: The selected 12 cases included the following; three cases of supero-lateral Hoffa’s pad of
fat edema expressing edema signal at the superolateral aspect of the Hoffa’s pad of fat. Three cases
with fabella syndrome with chondral and subchondral edema signal at the posterior aspect of the
lateral femoral condyle. Two cases with symptomatic bipartite patella showing marrow edema
around the patellar synostosis. One case with proximal tibio-ﬁbular synostosis evident on MRI
as bony fusion. Two cases with quadriceps (suprapatellar) fat-pad impingement syndrome mani-
fested as edema signal within the supra-patellar fat-pad and lastly one case with lipoma arbores-
cence seen as frond like projections with fat signal protruding into the supra-patellar bursa.
Conclusion: MRI is a useful tool in evaluation of some uncommon causes of painful knee.
ª 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights
reserved.1. Introduction
Many patients are referred for MRI because they have painful
knees. It is not difﬁcult to diagnose most of the common
causes of knee pain by MRI including internal derangement,
arthritis, synovitis as well as osseous, chondral and muscular
lesions. However some uncommon causes of knee pain may
be overlooked inspite of the patient’s signiﬁcant complaint.
This usually misleads the treating physician who may proceed
Table 1 Summary of the demographic, clinical and MRI features of the cases included in this study.
Diagnosis Number Age & sex Complaint MRI features
Fabella syndrome 3 2 Females 18 and 30 years Pain at the lateral posterior
aspect of the knee with localized
tenderness.
Edematous changes were noted at chondral and subchondral
marrow portion of the posterior aspect of lateral femoral condyle.
One male 25 years
Symptomatic bipartite patella. 2 2 Males 17 and 21 years Chronic pain at anterior aspect
of the knee with elicited
tenderness at the patella.
Bipartite patella with edematous marrow
changes around the junction of the accessory and main patella.
Quadriceps fat-pad impingement
syndrome.
2 1 Male 25 years Chronic pain at anterior aspect
of the knee especially during
walking with tenderness just
above the patella.
Low T1 and high T2 signal at the small supra-patellar
pad of fat with high signal on the PDFS sequences.
1 Female 27 years
Proximal tibio-ﬁbular synostosis. 1 Male 22 years Chronic pain at lateral aspect of
the knee and upper leg.
Bony over growth and communication at proximal
tibioﬁbular articulation and upper shafts of the ﬁbula and tibia
Lipoma arborescence 1 1 Male 42 years Knee anterior, superior knee
mild pain lasting for years ago
and supra-patellar swelling
Villous like synovial lesions protruding into the supra-patellar
bursa expressing fat signal intensity (T1 and T2 high signal that
dropped on PDFS).
Superolateral Hoﬀa’s fat pad edema. 3 2 Females 42 and 36 years Chronic pain at anterior aspect
of the knee with clinically elicited
tenderness just lateral and
inferior to the patella.
Low T1 and high T2 signal at the superior lateral portion of the
infrapatellar fat pad with high signal on the PDFS sequences.
1 Male 38 years
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MRI features of some uncommon causes of painful knee 151for arthroscopy to clarify the hidden cause of the knee pain in
these patients.
The purpose of this retrospective study is to describe the
MRI features of some uncommon causes of knee pain.
2. Materials and methods
This is a retrospective study. With approval of the institu-
tional review board and committee of ethics in our univer-
sity, we reviewed the database in a private radiology
center including the last 1000 knee MRI examinations done
within the period from January 2012 till June 2013. This
revision revealed 12 cases with reported variable uncommon
diagnoses explaining knee pain. These 12 cases will be the
core of this work. The privacy of these records was re-
spected according to the instructions of the ethics committee
in our university.
Inclusion criteria were painful knee with no age or sex
predilection. Exclusion criteria were: any history of trauma,
surgery or reported MRI ﬁndings of internal derangements,
synovitis, arthritis, osteoarthrosis as well as bone or synovial
tumors. Also cases with insufﬁcient clinical data were
excluded.Figure 1 Sagittal T2 (a), sagittal T1 (b) and sagittal PDFS (c) dem
portion of the posterior aspect of lateral femoral condyle with a related
fabella syndrome.Unenhanced MRI of the knee was performed using multi-
ple machines; 1.5-T closed MR unit (Avanto, Siemens) and
0.35-T open MR unit (Magnetom C, Siemens) with a knee
dedicated coil. The MRI examinations included sagittal T1,
T2, T2* and proton density fat suppression (PDFS), axial T2
and coronal PDFS or T2 fat suppressed sequences. Some cases
had complementary CT assessment.3. Results
The selected 12 cases included three cases of supero-lateral
Hoffa‘s fat pad edema, three cases with fabella syndrome,
two cases with symptomatic bipartite patella, one case with
proximal tibio-ﬁbular synostosis, two cases with quadriceps
(suprapatellar) fat pad impingement syndrome and lastly one
case with lipoma arborescence.
All these 12 patients had accessible medical records with no
clinical evidence of trauma or surgery. They included 7 males
and 5 females with their ages ranging from 16 to 45 years.
Some patients complained of diffuse knee pain while some
complained of localized knee pain i.e. anterior, posterior,
medial or lateral knee pains. Some patients also complainedonstrated edematous changes noted at chondral and subchondral
small fabella, no chondral defects seen. Features are suggestive of
Figure 2 Axial T2 (a), coronal PDFS (b) and sagittal PDFS (c) demonstrated bipartite patella type III with marrow edema within the
bipartite fragment with thinning and irregularity of the intervening cartilage, reﬂecting symptomatic bipartite patella. Mild joint effusion is
also seen.
152 K.A. Matrawy et al.of limitation of the knee ﬂexion or extension, knee swelling or
pseudo-locking. Table 1 provides a summary of the demo-
graphic and clinical data as well as MRI ﬁndings.
3.1. Fabella syndrome
Three patients (two females 18 and 30 years and one male
25 years) had fabella syndrome. They complained of pain at
the lateral posterior aspect of the knee with clinically elicited
tenderness at the posterior aspect of the lateral femoral condyles
with suggested diagnosis of chondral ulcers. MR edema signals
were noted at hyaline cartilage and sub-chondral marrow at the
posterior aspect of lateral femoral condyles, being more evident
on PDFS without deﬁnite chondral ulcers, reﬂecting fabella
syndrome. Some of these patients revealed fabellar enlargement
and edematous changes on MRI. (Fig. 1a–c).
3.2. Symptomatic bipartite patella
Two male patients aged 17 and 21 years had symptomatic
bipartite patella. They were athletes and complained of
chronic pain at the anterior aspect of the knee especially dur-
ing knee ﬂexion with clinically elicited tenderness at the patel-
la. No frank history of trauma was reported. MRI revealedbipartite patella with well corticated margins of the accessory
patella with marrow edema around the junction of the acces-
sory and main patellae. Complementary CT conﬁrmed the
absence of patellar fractures and bipartite conﬁguration.
(Fig. 2a–c).
3.3. Quadriceps fat pad impingement syndrome
A male patient aged 25 years and a female patient aged
27 years had quadriceps pad of fat impingement syndrome.
They complained of chronic pain at the anterior aspect of
the knee especially during walking with clinically elicited
tenderness just above the patella. MRI revealed low T1 and
intermediate T2 signal at the small supra-patellar pad of fat
with high signal on the PDFS sequences while the infra-patel-
lar pad of fat and the subcutaneous fat showed drop of signal.
The overlying quadriceps tendons as well as the patella were
unremarkable. (Fig. 3a–c).
3.4. Proximal tibioﬁbular synostosis
A male patient aged 22 years complained of chronic pain at the
lateral aspect of the knee and upper leg. MRI revealed
evidence of bony over growth and communication was noted
Figure 3 Sagittal T2 (a), sagittal T1(b) and sagittal PDFS (c) demonstrated suprapatellar pad of fat impingement syndrome manifested
as low T1 and intermediate T2 signal at the small supra-patellar pad of fat with high signal on the PDFS sequences while the infra-patellar
pad of fat and the subcutaneous fat showed drop of signal. The overlying quadriceps tendons as well as the patella were unremarkable.
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well as the upper shafts of the ﬁbula and tibia with deformed
shape of the ﬁbular head, reﬂecting synostosis which was
clearly evident on complementary CT. (Fig. 4a–c).
3.5. Lipoma arborescence
A 42 year male patient was complaining of left knee
supra-patellar swelling and anterior mild pain that was lasting
for years ago. The clinical examination raised the possibility of
synovial mass. His knee MRI demonstrated a villous like
synovial lesions protruding into the supra-patellar bursa and
effusion. These lesions express fat signal intensity (T1 and T2
high signal that dropped on PDFS). CT proved the fatty nat-
ure of the lesion. (Fig. 5a–e).
3.6. Superolateral Hoffa’s fat pad edema
Two female patients aged 42 and 36 years as well as a male
patient aged 38 years had superolateral Hoffa’s fat pad edema.
They complained of chronic pain at the anterior aspect of the
knee with clinically elicited tenderness just lateral to the patel-
la. MRI revealed low T1 and high T2 signal at the superior
lateral portion of the infra-patellar fat pad with high signalon the PDFS sequences while the rest of the infra-patellar
pad of fat and the supra-patellar pad of fat showed drop of
signal. Two of these cases had patella alta (patellar tendon/pa-
tella = 1.4) while the third had shallow femoral trochlear
groove with the overlying lateral patellar retinacula which
showed subtle T2 high signal (Fig. 6a–b).
4. Discussion
The fabella, which means little bean is a sesamoid bone located
in the lateral head of the gastrocnemius muscle. It is present in
10 to 30 percent of population, and is seen bilaterally in more
than 50% of the adult population.1 The salient features of the
fabellar syndrome include intermittent pain in the posterolat-
eral aspect of the knee, accentuated by knee extension and
localized tendemess caused by compression against the femoral
condyle. The syndrome is most common in early adolescence
(it may be seen in all ages) and most likely is the result of repet-
itive friction of the fabella over the posterolateral femoral
condyle. Proximity of the fabella to the femoral condyle has
been implicated in causing synovial irritation and roughening
of the articular surfaces.2,3 Radiographically, fabella may be
big and demonstrates irregular shape and abnormal density.
This ﬁnding may be associated with chondral or subchondral
Figure 4 Sagittal T2 (a) and sagittal T1 (b) demonstrated bony communication noted partially at proximal tibioﬁbular articulation and
also involve the upper shafts of the ﬁbula and tibia with relative deformity of the ﬁbular head reﬂecting synostosis which was clearly
evident on complementary CT (c). The signal was that of marrow without signal alteration noted or effusion within the proximal
tibioﬁbular joint.
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Irregular appearance of fabella may be confused with foreign
body but MRI helps to locate it within the muscle. Abnormal-
ity in the posterior portion of femoral condyle may look like
osteochondral defect or osteochondritis dissecans, MRI com-
bined with CT can clearly exclude these lesions.4
Bipartite patella has an incidence of 3% and is usually
asymptomatic. Painful bipartite patella is rarely seen in adoles-
cents or young athletic adults under 20 years of age. Painful
bipartite patella in a non-athletic adult is rather very rare. A
posttraumatic etiology is assumed by most authors as a cause
of painful bipartite patella. Repetitive micro-traumata disrupt-
ing the integrity of the ﬁbro-cartilaginous zone between the
patella and the accessory bipartite fragment can explain the
pathogenesis of painful bipartite patella. These patients show
bone marrow edema on MRI within the bipartite fragment
with or without abnormal signal across the synchondrosis or
pseudarthrosis.5,6 Similar ﬁndings are noted in our cases.
Three normal fat pads are located about the anterior knee:
the quadriceps (anterior suprapatellar), the prefemoral (poster-
ior suprapatellar or supratrochlear), and Hoffa (infrapatellar)
fat pads. The quadriceps fat pad is the normal fat pad between
the suprapatellar recess posteriorly and quadriceps tendon ante-
riorly. Pain in the front of knee has many causes. Numerous
traumatic and non-traumatic processes may be encounteredincluding fat pad impingement syndrome.The term ‘‘quadriceps
fat pad impingement’’ has been used to describe an inﬂamma-
tory process within the anterior supra-patellar fat, manifested
on MRI as high T2 signal, low T1 signal and with enlargement
causing somemass effect on the quadriceps tendon. The cause is
usually due to either developmental cause related to the anat-
omy of the extensor mechanism, or may be related to abnormal
mechanics. In this syndrome the posterior border of the fat pad
is convex with mass effect upon supra-patellar recess.7,8 Similar
ﬁndings were seen in our cases but without evident enlargement
and mass effect on the quadriceps tendon. This may be due to
earlier stages of the disease in our cases.
Synostosis of the proximal tibioﬁbular joint is rare. It may
occur in children, adolescents, or adults. It may be caused by
the coalescence of osteochondromata in patients with multiple
hereditary exostoses, or may be associated with other
syndromes.9 Clinically, it may present with peroneal paralysis
due to peroneal nerve entrapment but it may present with
lateral knee and ankle pain.10
O’Dwyer kJ et al.11 described three types of proximal
tibio-ﬁbular synostosis; type I that shows a straight ﬁbula with
proximal synostosis, type II has mild bowing of the ﬁbula with
widening of the interosseous distance in the proximal half only.
Type III shows marked bowing of the ﬁbula with widening of
the interosseous distance in the distal half with synostosis
Figure 5 Sagittal T1 (a) and axial T2 (b) demonstrated villous like synovial lesions protruding into the supra-patellar bursa that is
distended by effusion. These lesions express fat signal intensity that dropped on T2 fat suppressed coronal images (c and d). CT (e) proved
the fatty nature of the lesion.
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Figure 6 Sagittal PDFS (a) axial PDFS (b) and coronal PDFS demonstrated focal high signal denoting edema at the superior lateral
portion of the Hoffa‘s pad of fat matching with superior lateral pad of fat impingement syndrome.
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matching with type I with proximal synostosis, deformed ﬁbu-
lar head and rather straight ﬁbula. MRI easily detects the
fused bony portions with marrow signal at the fusion site
and excluded edema that may be due to marrow contusion
or degenerative changes.
Lipoma arborescens is a ‘‘lipoma-like’’ lesion and not a
tumor in which the sub-synovial connective tissue is inﬁltrated
by mature adipocytes, often associated with scattered inﬂam-
matory cells. Lipoma arborescens is frequently a secondary
reactive process associated with degenerative joint disease,
chronic rheumatoid arthritis, or prior trauma. However,
primary cases without underlying chronic intra-articular path-
ologic conditions have been reported. Patients range in age
from 9 to 66 years, with males affected much more commonly
than females. They are usually present as painless swelling with
intermittent pains due to effusions.12MR imaging demonstrates large villous, frond like masses
with an associated joint effusion. The signal intensity of the
frond like projections exhibits the signal characteristics of
fat, regardless of pulse sequence. Enhancement following
intravenous administration of contrast material may be seen
in the overlying inﬂamed synovium. Lesions have been mis-
taken for liposarcoma, and the key to diagnosis is recognition
of the diffuse synovial (joint or bursal) origin, as well as the
multilobulated frond like contour. CT also shows a frond like
mass of fat attenuation, although the villous nature may be
more difﬁcult to recognize at CT, compared with MR imag-
ing.13,14
Hoffa15 described chronic impingement of the fat pad be-
tween the femur and tibia in 1904. The impingement manifests
on MRI as fat pad enlargement and increased T2 signal. An-
other form of impingement, which is radiologically more sub-
tle, occurs at the supero-lateral portion of the fat pad between
MRI features of some uncommon causes of painful knee 157the patellar tendon and lateral femoral condyle and results in
high T2 signal intensity on MRI due to edema.16
Superolateral Hoffa’s fat pad edema is a frequent ﬁnding in
patellar maltracking or impingement disorders.17
Chung et al.18 described the typical MR-ﬁndings of high
signal on T2- and low SI on T1- weighted images in the lateral
portion of the infra-patellar fat pad due to impingement of the
lateral portion of Hoffa’s fat pad between the lateral femoral
condyle and the lateral patellar border with consequent contu-
sion and reactive inﬂammatory changes within the fat. This
may or may not be associated with retro-patellar cartilage dam-
age, bone marrow edema and patellar tendon abnormalities.
Subhawong et al.17 reported that they found that female sex
and several markers of patellar instability appear to be associ-
ated with superolateral Hoffa’s fat pad edema in patients with
knee pain, these markers included increase in the patellar
tendon–patellar length ratio and trends toward increased
lateral patellar tilt and a shallower trochlear sulcus. They pos-
tulated that these factors positively inﬂuence excessive friction
or pressure of the lateral patellar facet over the lateral femoral
condyle, resulting in edema in the intervening supero-lateral
portion of Hoffa’s fat pad.17 Some authors described similar
MRI features and gave the name of patellar tendon-lateral
femoral condyle friction syndrome which is also related to
the clinical entity of fat pad impingement.19 Our 3 cases exhibit
high T2 signal in the super-lateral portions of the infra-patellar
pad of fat, two of them had patella alta while the third had
shallow femoral trochlear groove the overlying lateral patellar
retinacula which showed subtle T2 high signal.
We have described MRI signs of some of the uncommon
causes of knee pain which appear simple if the radiologist is
aware of their signiﬁcance. These signs would not be missed
if fat suppression sequences are used routinely in knee exami-
nation and meticulously analyzed.5. Conclusion
MRI is a useful tool in the evaluation of some uncommon
causes of painful knee that can be easily over-looked if the
radiologist is unaware of these entities.Conﬂict of interest
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